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IN THE CLAIMS: 

1. (Amended) A method of forming a magnetic field of field reverse topology 
and confining plasma comprising the steps of 
injecting a plasma into a chamber, 

applying a magnetic field to form a first magnetic field in the chamber having 
unidirectional field lines, 

injecting ion beams into the chamber substantially transverse to the first 
magnetic field, 

trapping the ion beams in betatron orbits within the first magnetic field, 

forming a rotating beam plasma within the chamber having a current, the beam 
plasma comprising ions and electrons, 

forming a po l oido l second magnetic field about the rotating beam plasma having 
external field lines outside the rotating plasma extending in a same direction as the field 
lines of the first magnetic field and internal field lines extending in an opposite direction 
to the field lines of the first magnetic field , 

injecting a current through a betatron flux coil in the chamber, 

inducing an azimuthal electric field inside the chamber, 

increasing the rotating beam plasma's rotational velocity, 

increasing the second magnetic field's magnitude beyond the magnitude of the 
first magnetic field, 


reversing the direction of the internal field within the rotating plasma and forming 
a combined magnetic field of field reverse topology (FRC), 
generating an electrostatic field, 

magnetically confining a plurality of the beam plasma ions, and 
electrostatically confining a plurality of the beam plasma electrons. 

2. (Cancelled) 

3. (Previously Presented) The method of claim 44 wherein the step of applying 
a magnetic field includes energizing a plurality of field coils extending about the 
chamber. 
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4. (Previously Presented) The method of claim 44 wherein the ion beams are 
injected substantially transverse to the applied magnetic field. 

5. (Previously Presented) The method of claim 4 wherein the step of injecting 
the ion beams further comprises the steps of 

neutralizing the ion beams, 

draining the neutralized ion beams' electric polarization, and 
exerting a Lorentz force due to the magnetic field on the neutralized ion 
beams to bend the ion beams into betatron orbits. 

6. (Previously Presented) The method of claim 44 further comprising the step of 
increasing the applied magnetic field's magnitude to maintain the rotating beam 
plasma at a predetermined radial size. 

7. (Previously Presented) The method of claim 44 wherein step of increasing 
the rotating beam plasma's rotational velocity includes the step of energizing a 
betatron flux coil within the chamber inducing an azimuthal electric field within the 
chamber. 

8 (Previously Presented) The method of claim 7 further comprising the step 
increasing the current through the flux coil to accelerate the rotating beam 
plasma to a fusion relevant rotational energy. 

9. (Previously Presented) The method of claim 8 further comprising the steps of 
injecting high energy ion beams into the FRC and trapping the beams in betatron 
orbits within the FRC. 

10. (Previously Presented) The method of claim 9 wherein the step of 
generating an electrostatic field includes applying the applied magnetic field at a 
magnitude that corresponds to an electrostatic field that is confining to a plurality 
of beam plasma electrons. 

11. (Previously Presented) A method confining a plasma within a chamber 
comprising the steps of 

forming a field reversed configuration (FRC) magnetic field within a reactor 
chamber about a rotating beam plasma comprising ions and electrons, 
applying a magnetic field to the reactor chamber, 
injecting ion beams into the reactor chamber, 
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generating an electrostatic field within the reactor chamber, 

confining a plurality of beam plasma ions within the reactor chamber through 
magnetic confinement of ions, and 

confining a plurality of beam plasma electrons within the reactor chamber 
through electrostatic confinement of electrons. 

12. (Previously Presented) The method of claim 11 wherein the step of forming 
a FRC magnetic field comprises the steps of 

injecting ion beams into a background plasma within the reactor chamber, 
forming a rotating beam plasma, 

generating a poloidal magnetic self-field about the rotating beam plasma, and 
increasing the rotating beam plasma's rotational velocity to increase the 
magnetic self-field's magnitude beyond the applied magnetic field's magnitude causing 
field reversal internal to the rotating beam plasma and formation of the FRC. 

13. (Previously Presented) The method of claim 1 1 wherein the step of applying 
a magnetic fieid includes energizing a plurality of field coils extending about the 
chamber. 

14. (Previously Presented) The method of claim 11 wherein the ion beams are 
injected substantially transverse to the applied magnetic field. 

15. (Previously Presented) The method of claim 14 wherein the step of injecting 
the ion beams further comprises the steps of 

neutralizing the ion beams, 

draining the neutralized ion beams' electric polarization, and 

exerting a Lorentz force due to the magnetic field on the neutralized ion beams to 

bend the ion beams into betatron orbits. 

16. (Previously Presented) The method of claim 11 further comprising the step 
of increasing the applied magnetic field's magnitude to maintain the rotating beam 
plasma at a predetermined radial size. 

17. (Previously Presented) The method of claim 11 wherein step of increasing 
the rotating beam plasma's rotational velocity includes the step of energizing a betatron 
flux coil within the chamber creating an azimuthal electric field within the chamber. 
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18. (Previously Presented) The method of claim 17 further comprising the step 
increasing the current through the flux coil to accelerate the rotating beam plasma to a 
fusion relevant rotational energy. 

19. (Previously Presented) The method of claim 18 further comprising the steps 
of injecting high energy ion beams into the FRC and trapping the beams in betatron 
orbits within the FRC. 

20. (Previously Presented) The method of claim 19 wherein the step of 
generating an electrostatic field includes applying the applied magnetic field at a 
magnitude that corresponds to an electrostatic field that is confining to a plurality of 
beam plasma electrons. 

21. (Cancelled) 

A method confining a plasma of ions and electrons within a chamber comprising 
the steps of 

forming a fieid reversed configuration (FRC) magnetic field within a reactor 
chamber about a rotating beam plasma comprising ions and electrons, 
magnetically confining a plurality of plasma ions, and 
electrostatically confining a plurality of plasma electrons. 

23. (Previously Presented) The method of claim 22 further comprising the step 
of applying a magnetic field to the reactor chamber. 

24. (Previously Presented) The method of claim 23 further comprising the step 
of injecting ion beams into the reactor chamber. 

25. (Currently Amended) The method of claim 2422 further comprising the step 
of generating an electrostatic field within the reactor chamber. 

26. (Previously Presented) The method of claim 23 wherein the step of forming 
a FRC magnetic field comprises the steps of 

injecting ion beams into a background plasma within the reactor chamber and 
forming a rotating beam plasma, 

generating a poloidal magnetic self-field about the rotating beam plasma, and 
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increasing the rotating beam plasma's rotational velocity to increase the 
magnetic self-field's magnitude beyond the applied magnetic field's magnitude causing 
field reversal internal to the rotating beam plasma and formation of the FRC. 

27. (Previously Presented) The method of claim 23 wherein the step of applying 
a magnetic field includes energizing a plurality of field coils extending about the 
chamber. 

28. (Previously Presented) The method of claim 24 wherein the ion beams are 
injected substantially transverse to the applied magnetic field. 

29. (Previously Presented) The method of claim 28 wherein the step of injecting 
the ion beams further comprises the steps of 

neutralizing the ion beams, 

draining the neutralized ion beams' electric polarization, and 
exerting a Lorentz force due to the magnetic field on the neutralized ion beams to 
bend the ion beams into betatron orbits. 

ou. \r i cviuuoiy ncociucuj i i ic niouiuu ui uann iuiiuci ov^iiipiioiiiy mo oic^ 

of tuning the applied magnetic field's magnitude to maintain the rotating beam plasma at 
a predetermined radial size. 

31. (Previously Presented) The method of claim 26 wherein the step of 
increasing the rotating beam plasma's rotational velocity includes the step of running 
current through a betatron flux coil within the chamber inducing an azimuthal electric 
field within the chamber. 

32. (Previously Presented) The method of claim 31 further comprising the step 
increasing the current through the flux coil to accelerate the rotating beam plasma to a 
fusion relevant rotational energy. 

33. (Previously Presented) The method of claim 32 further comprising the steps 
of injecting high energy ion beams into the FRC and trapping the beams in betatron 
orbits within the FRC. 

34. (Previously Presented) The method of claim 25 wherein the step of 
generating an electrostatic field includes applying an applied magnetic field at a 
magnitude that corresponds to an electrostatic field that is confining to a plurality of 
beam plasma electrons. 

DOCSOCl:161311.1 6 
703538-4039 K2R 


Applicant 
Appl. No. 
Examiner 
Docket No. 


Rostoker et al. 
10/799530 
To be assigned 
703538.4039 


35. (Previously Presented) The method of claim 1 wherein the ion beams are 
injected substantially transverse to the first magnetic field. 

36. (Previously Presented) The method of claim 35 further comprising the step 
of neutralizing the ion beams. 

37. (Previously Presented) The method of claim 36 further comprising the step 
of exerting a Lorentz force due to the first magnetic field on the neutralized ion beams to 
bend the ion beams into betatron orbits. 

38. (Previously Presented) The method of claim 37 further comprising the step 
of draining the neutralized ion beams' electric polarization. 

39. (Previously Presented) The method of claim 1 further comprising the step of 
maintaining the rotating beam plasma at a predetermined radial size. 

. 40. (Previously Presented) The method of claim 39 further comprising the step 
of increasing the first magnetic field's magnitude. 

41 . (Previously Presented) The method of claim 1 further comprising the step of 
accelerating the rotating beam plasma to a fusion relevant rotational energy. 

42. (Previously Presented) The method of claim 41 further comprising the steps 
of injecting high energy ion beams into the FRC and trapping the beams in betatron 
orbits within the FRC. 

43. (Previously Presented) The method of claim 42 wherein the step of 
generating an electrostatic field includes injecting the high energy ion beams at a 
predetermined velocity and applying the applied first magnetic field at a magnitude that 
corresponds to an electrostatic field that is confining to a plurality of beam plasma 
electrons. 

44. (Previously Presented) A method of forming a field reversed configuration 
magnetic field within a reactor chamber and confining plasma within the chamber 
comprising the steps of 

applying a magnetic field to a reactor chamber in which plasma is filled, 
injecting ion beams into the applied magnetic field within the reactor chamber, 
forming a rotating beam plasma within the chamber having a poloidal magnetic 
self-field, the beam plasma comprising ions and electrons, 
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increasing the rotating beam plasma's rotational velocity to increase the 
magnetic self-field's magnitude beyond the applied magnetic field's magnitude causing 
field reversal internal to the rotating beam plasma and formation of a combined 
magnetic field having a field reversed configuration (FRC), 

generating an electrostatic field within the reactor chamber, 

confining a plurality of beam plasma ions within the reactor chamber through 
magnetic confinement of ions, and 

confining a plurality of beam plasma electrons within the reactor chamber 
through electrostatic confinement of electrons. 
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